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Abstract
The aim of this study was to investigate the relationship between the strength of the foot
muscles that control the toes and disorders such as shin splint. In order to this, we designed and
built a toe dynamometer to compare the muscle power exerted through the toes in top female
marathon runners and age-matched women not involved in sports. The subjects were 12 top-level
female marathon runners (Group A) and 37 student nurses who were not involved in sports (Group
B). We devised a dynamometer to measure the total power exerted by the flexor muscles of the 5
toes of a single foot (total flexor power) and the combined power of the abductors of the big (1st)
and little (5th) toes (abductor power). In Group A, the total flexor power was 14.3 +/- 5.3 kg in the
right foot and 15.4 +/- 4.7 kg in the left foot. The abductor power was 1.9 +/- 1.8 kg in the right
foot and 2.2 +/- 1.9 kg in the left foot. In Group B, total flexor power was 18.3 +/- 6.7 kg in the
right foot, while the abductor power was 1.9 +/- 1.7 kg. The subjects from Group A with an arch
index< 1.0 (n = 8) or> 1.0 (n = 4) were respectively classified as Group I and Group II. In Group
I, total flexor power was 14.9 +/- 5.3 kg (right) and 15.5 +/- 5.2 kg (left), while the abductor power
was 2.6 +/- 1.9 kg (right), and 3.1 +/- 1.7 kg (left). In Group II, the total flexor power was 13.2
+/- 5.8 kg (right) and 15.1 +/- 4.2 kg (left), while the abductor power was 0.7 +/- 0.6 kg (right)
and 0.3 +/- 0.2 kg (left). The abductor power of toes was significantly lower in Group II than in
Group I. The incidence of posteromedial shin pain was higher in Group II (75.0%) than in Group
I (12.5%).
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